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Further studies of butyryl CoA dehydrogenase show that the enzyme forms tight complexes with long-wavelength absorption bands upon addition of a,^-unsaturated alicyclic carboxylic acyl CoA compounds. As in the straight chain series, the size of the acyl moiety is critical. The thiol portion by contrast determines neither whether a long-wavelength band is formed nor the wavelength of maximum absorption if such a band is present. It does however markedly affect the dissociation constant. Unusual features of the acid stability of the acyl CoA found on the native green form of the enzyme are also reported.
It has been shown 1 that green butyryl CoA dehydrogenase from Peptostreptococcus elsdenii is a complex between free enzyme and tightly bound acyl CoA. The uncomplexed yellow form of the enzyme can be prepared by anaerobic dialysis of chemically-reduced enzyme followed by reoxidation. Many a,^-unsaturated and ß-keto acyl CoA compounds form tight complexes with the yellow form of the enzyme and some of these complexes, like the native green enzyme, have long-wavelength absorption bands. The formation of such absorption bands and the wavelength of maximal long-wavelength absorption are both markedly dependent upon the chain length of the acyl moiety. For instance in the homologous series of straight-chain a,/?-unsaturated acyl CoA compounds only pent-2-enoyl CoA gives rise to a long-wavelength band (810 nm). If the acyl chain is either shorter or longer by one carbon Requests for reprints should be sent to Dr. P. C. ENGEL, Department of Biochemistry, University of Sheffield, Sheffield S10 2TN, England.
atom complexes are formed which show no longwavelength absorption. These observations suggested that in the active site of the enzyme the acyl chain of the substrate or inhibitor may be curled up in a hydrophobic pocket of limited size. This would account for the chain length specificity of the enzyme. Accordingly the complexing ability of the CoA thioesters of alicyclic carboxylic acids has now been tested. Cyclopent-2-ene carboxylic acyl CoA and cyclobut-2-ene carboxylic acyl CoA both form tight complexes with long-wavelength absorption bands maximal at 620 and 710 nm respectively. The corresponding cyclohexene compound does not yield a long-wavelength band.
The specificity for the thiol portion of the molecule has also been examined by using the acetoacetvl thioesters of Coenzyme A, pantetheine, N-acetylcysteamine and ethanethiol. These all form complexes with long-wavelength absorption bands centred at 580 nm upon addition to yellow butyryl CoA dehydrogenase. The main difference between the complexing properties of these thioesters lies in the strength of binding. It is clear that while the intact CoA moiety is inessential for catalysis and for formation of long-wavelength absorbing complexes, it does nevertheless contribute greatly to the unusually high affinity 2 of butyryl CoA dehydrogenase for its substrates. Moreover the forces responsible for the long-wavelength absorption, possibly charge-transfer interactions, clearly contribute only a small part of the overall binding energy in the case of acyl CoA compounds.
It was shown previously 1 that a trichloracetic acid extract of native green butyryl CoA dehydrogenase contained all the acyl CoA and after neutralisation was capable of "regreening" the yellow form of the enzyme. Further investigation has revealed that this immediate regreening capacity rapidly decreases if the extract is kept at pH 3 and 0 °C, and drops to zero within 2 hours. However, upon prolonged incubation of such an aged extract 1 P. C. ENGEL and V. MASSEY, Biochem. J. 125, 889 [1971] . with the yellow form of the enzyme at pH 7 the green colour gradually develops and is complete within about 2 hours at room temperature. These observations are difficult to reconcile with the normal properties of thioesters. It seems possible however that what is involved is a reversible equilibrium of the following type: THIOL + LACTONE ^ THIOESTER Lactone formation is known to occur in the case of triacetyl thioester formed by fatty acid synthetases 3 . This reaction would be favoured at acid pH whereas neutral or mildly alkaline pH would be more favourable for thioester formation. The presence of butyryl CoA dehydrogenase with its great affinity for the thioester would tend to pull the equilibrium to the right. The possibility that the acyl CoA bound to green butyryl CoA dehydrogenase is a ketoacyl CoA capable of participating in such an equilibrium is being actively pursued.
